Background: In 2011, the Accreditation Council of Graduate Medical Education implemented updated guidelines for medical resident duty hours, further limiting continuous work hours for first-year residents. We sought to investigate the impact of these restrictions on graduate medical education among internal medicine residents.
Background
In July 2003, the Accreditation Council for Graduate Medical Education (ACGME) mandated a reduction in duty hours for medical residents in accredited programs. These guidelines limited residents of all levels to no more than 30-hours of continuous work and to an 80-hour work week. This was done primarily to reduce the number of errors attributed to resident fatigue and to improve resident quality of life [1] . The impact of the 2003 ACGME duty hour standards on graduate medical education is not fully understood, and study results thus far have been mixed. While some studies indicate that few, if any, educational outcomes have been impacted by the decrease in duty hours, others indicate that residents have fewer clinical experiences, lower scores on standardized tests, fewer publications and less participation in academic medicine, and decreases in attending physician teaching and other educational opportunities [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] .
Additionally, in response to recommendations by the Institute of Medicine (IOM), the ACGME further revised duty hour guidelines in July 2011 that limited continuous work hours for PGY-1 medical residents to no more than 16-hours and upper level residents to 28-hours [1] . Little is known about the impact of the 2011 ACGME duty hour standards on resident education. The controversy surrounding educational outcomes from the 2003 guidelines, in addition to further restrictions in the 2011 guidelines, merits an in-depth understanding of how work-hour changes have specifically impacted resident learning. In this study, we assess perceptions among internal medicine residents regarding the impact of the 2011 ACGME duty hour standards on graduate medical education.
Methods

Setting
The University of Alabama at Birmingham (UAB) Internal Medicine Residency program is a large training program affiliated with an academic medical center in Birmingham, Alabama. During the 2011-2012 academic year, 128 total residents were completing their internal medicine training at UAB. Internal medicine residents at UAB completed their inpatient rotations at three large medical centers: UAB Hospital, a quarternary care academic center, the Birmingham Veteran's Administration Hospital, and Cooper Green Mercy Hospital, a county hospital. Inpatient rotations occured on general internal medicine and subspecialty wards, including pulmonology, gastroenterology, nephrology, hematology/oncology, cardiology, and intensive care.
Prior to the 2011 duty hour restrictions, general internal medicine ward teams were composed of 1 attending physician, 1 senior resident (PGY 2-3), 2 interns (PGY-1), and 1-2 third or fourth year medical student. Senior residents were responsible for new admissions every fourth or fifth day, completing 12-hour shifts on weekdays and 30-hour shifts on weekends. A night float senior resident worked 5 consecutive weeknights (Sunday-Thursday) with primary responsibility for new admissions from 7 pm-7 am. Interns completed 30-hour shifts every fourth to eighth night and a 30-hour shift on weekends. A separate night float intern took responsibility for cross-coverage from 7 pm-7 am, Sunday-Thursday.
After the implementation of 2011 AGME duty hour restrictions, the composition of general medicine ward teams and night float coverage did not change. The schedule for senior residents remained the same, albeit limiting overnight shifts to 28 hours. Interns alternated day (7 am-7 pm) and night shifts (7 pm-7 am) for new admissions every fourth or fifth day.
Study design
We designed a qualitative study to assess perceptions of internal medicine residents regarding the 2011 ACGME duty hours. We conducted a series of eight focus groups with internal medicine residents at UAB between 06/ 2012-07/2012. The Institutional Review Board at UAB approved this study and all participants provided verbal consent for participation.
Study recruitment
Investigators invited all postgraduate year one (PGY-1), PGY-2, and PGY-3 internal medicine residents to participate in focus group discussions via recruitment emails and verbal announcements at program conferences. Groups were divided by residency year and no more than eight residents were allowed to participate per group. Participants received a small financial incentive ($35 gift card) for participating.
Focus groups
Discussions were guided by a series of open-ended questions outlined in a moderator's (CRN) guide including, "How do you feel the 2011 ACGME work hour restrictions have impacted your graduate medical education?" (List 1). In addition, focus group participants were asked to complete a brief survey to collect basic demographic information and future medical practice plans.
List 1: Moderator questions used to guide focus group discussions regarding the impact of the 2011 ACGME duty hour standards on graduate medical education. 
Data analysis
Focus groups were audio recorded and transcribed verbatim. Common themes were then coded using a combined deductive and inductive approach until convergence of themes was reached. The transcript of the initial focus group was analyzed first by the principal investigator (CRN) and used to generate preliminary themes that were used as a guide for analysis of remaining transcripts. The transcript was then analyzed by two additional reviewers (JHW and AC) who confirmed preliminary themes. Transcripts from all subsequent focus groups were coded by two independent reviewers (CRN and JHW or AC) and preliminary themes were modified and emerging themes identified and included. Each participant's response could potentially contribute to more than one identified theme and emerging themes were discussed among the research team prior to inclusion.
Results
A total of 34 internal medicine residents at UAB participated in eight focus group discussions. The majority of participants (65%) was male and planned to go into subspecialty practice (73%, n = 25). 16 (47%) were PGY-1 residents, 12 (35%) were PGY-2 residents, and six (18%) were PGY-3 residents during the 2011-2012 academic year. Half of participants (50%, n = 73) reported regular study for in-service and board examinations and most (68%, n = 23) stated they spent 0-5 hours per week dedicated solely to preparation for these examinations (Table 1) . Five themes emerged following review of the focus group transcripts: 1) decreased teaching, 2) decreased experiential learning, 3) shift-work mentality, 4) tension between resident classes, and 5) benefits and opportunities.
Decreased teaching
Residents reported that since implementation of the 2011 work-hour restrictions, they felt education was often deferred in order to complete basic patient-care tasks in a timely manner explaining that although the number of work-hours allowed had declined following the ACGMEmandated restrictions, the amount of work to be completed did not decrease. One resident noted:
You have the same amount of work with less time to put into it. Something's got to go, and for the most part I think it's the teaching aspect of things that sort of gets lost in the shuffle. (PGY-3)
The reduction in time dedicated to education was ascribed to both a decline in teaching by attending physicians, as well as teaching by upper level residents (PGY-2, PGY-3) to interns (PGY-1):
The amount of time allotted for teaching during morning rounds has become much less now.
It [ACGME work hour restrictions] takes away from the time that third year residents used to spend teaching to the medical students and even teaching to the interns. (PGY-3) They [upper level residents] picked up half our work. It was going to be ours overnight and now it's theirs, so they are much busier now than they were…So I think it's a lot harder to find the time than you could have before to teach. (PGY-1)
Residents affirmed that variations in time dedicated to teaching depended on both the assigned attending physician and service, noting that teaching was affected on general medicine and subspecialty services as well.
Decreased experiential learning
All residents voiced concern that PGY-1 residents were not receiving an adequate amount of clinical experience and that clinical reasoning and procedural skills were They repeatedly expressed that hands-on clinical experience was their primary learning modality during residency ("Information seems to be best retained when it can be applied to an individual patient that you're seeing") and that, because of the work hour limitations mandated by the ACGME, opportunity to hone skills in a real world environment under the supervision of senior faculty was being reduced and, in some cases, lost entirely:
I think one of the really helpful learning experiences for me [comes from] the decisions that I make overnight without direct attending supervision. And then along with that, getting feedback in the mornings from the attendings… And I think that with the work-hour restrictions, they miss out on at least part of those because either they're present during the day or during the night or something, but getting all of that in the same period of time is harder to do with hour restrictions. (PGY-2)
In addition to an overall reduction of time in the hospital, residents reported decreased opportunity to observe the course and progression of a patient's disease process and a loss in continuity of patient care ("My biggest issue with the work hours is the continuity of care gets very broken up").
Many upper level residents were concerned that that the new work hour restrictions prevented PGY-1 residents from gaining the clinical experience needed to be fully competent in patient care during their PGY-2 residency year:
I had interns that didn't -just weren't where they should have been. They were about to be an upper-level resident, and they still did not how to take care of -really take care of patient in terms of their skill set [and] knowledge.
PGY-1 residents in turn, while acknowledging the decreased opportunity for hands-on experience, reported being confident in their clinical skills moving forward:
I'm ready in the sense that I'm able to do the job…I guess the short answer is … I feel just as ready as somebody else who was an R2 when I was an intern. I don't feel like I'm any less capable of doing what they were doing at that point.
Shift-work mentality
All resident classes, including the PGY-1 s, reported that the 2011 ACGME duty hour standards had fostered an environment of "shift-work mentality" and decreased ownership of patients among PGY-1 residents ("It is shift work and less about 'This is my patient. I really want them (sic) to get better, ' like less ownership over what you're doing and more 'Okay, it's time for me to go home."). Concerns were voiced that such an attitude regarding patient care undermined the educational goals of medical training and the patient safety goals outlined by the ACGME as reasons for the implementation of work-hour restrictions ("I think you're seeing more errors. I think the interns are less experienced. There's (sic) more handoffs. They don't know their patients. There's no ownership").
Tension between residency classes
Resentment across the classes and a less positive team dynamic was reported after the implementation of the 2011 ACGME work hour guidelines. Some upper level residents report that these frustrations have impacted their ability to effectively teach PGY-1 residents. From a PGY-2:
When we were interns, I felt like my upper levels respected me and there wasn't any animosity between them or us. And I felt like, you know, there was a better camaraderie, and I find myself resenting a lot of the interns. And I try not to let that impair my willingness to take and teach things and do things with them. But I do definitely feel like it's eroded part of the social contract between the interns and the upper levels.
Conversely, PGY-1 residents reported frustration at the resentment they perceive from the upper level residents and stated that it inhibits their ability to work as a cohesive team:
And really, I think that there is, like, a culture problem that needs to be addressed, because the class above us, in particular, seems to have this very aggrieved… mentality, and it's tiresome. It really is. And I think it inhibits team cohesiveness, I think it inhibits our ability to be thoughtful members of the team.
Benefits and opportunities
Despite concerns raised by residents regarding the impact of the 2011 ACGME work hour restrictions on graduate medical education, some positive changes following implementation of the work-hour restrictions were reported. PGY-1 residents reported feeling well-rested and, as a result, more capable of learning:
There were very few times that I felt sleep deprived and so I felt like it gave me a lot of time to study. (PGY-1).
In addition, several PGY-1 residents enjoyed the additional time for self-study that the reduced work hours allowed. This depended, however, on personal preference for independent versus group learning:
I think if you can learn independently by yourself, then the new work hour restrictions…probably actually help you, because you get more independent time. But if you're like me and you get kind of tired and you lose interest in learning like that and prefer to learn in an environment where you can hear other people's opinions and then kind of change the topic as you have questions, then the new work hour restrictions kind of, I think, hinder me, especially in that way.
Residents also provided several suggestions for how graduate medical education may be improved in the face of the ACGME work hour restrictions. These included increased use of simulation labs to improve procedural skills, creation of a structured intern curriculum, and extension of the internal medicine residency program (List 2). List 2. UAB internal medicine resident suggestions regarding improvement of graduate medical education following implementation of the 2011 ACGME duty hour standards.
Extend internal medicine residency training
programs beyond three years. 2. Improve and adapt current graduate medical education curriculum to better reflect the changing educational environment, including incorporation of board review questions into conferences and reduction of research-based conferences. 3. Development of a structured intern (PGY-2) curriculum to ensure key concepts and skills are mastered. 4. Increase use of simulation laboratories to improve procedural skills and clinical reasoning. 5. Remove logistical barriers to increased time dedicated to learning, such as documentation requirements for interns.
6. Encourage proactive, extracurricular learning through the use of online resources.
Discussion
Our study is one of the first reports to gauge the impact of the new 2011 ACGME duty hour standards among internal medicine residents. Resident perceptions regarding the impact of the July 2011 ACGME work-hour restrictions on graduate medical education were reported to affect learning in many ways. Most residents noted a decline in teaching by both faculty and upper level residents, and were concerned with the decrease in "hands-on" clinical education due to spending fewer hours in the hospital. These concerns extended to both procedural, as well as clinical reasoning skills that they perceived could only be honed via hands-on patient care. Our findings validate published faculty concerns following the ACGME's announcement of work hour limitations for residents and echo the few studies reporting on changes in graduate medical education outcomes following implementation of the 2003 ACGME duty hour standards [3, 14, 16, 18, 19] . More recently, a study assessing perceptions and attitudes of surgical residents via electronic survey found that 75% of responding residents expressed dissatisfaction with the 2011 duty hour standards and a large majority (75% of PGY-1 and 94% of PGY-2 through PGY-5) expressed concerns about the adverse impact of the work hour restrictions on the education of interns [20] .
While all residency classes reported many of the same concerns regarding the impact of the work hour restrictions on graduate medical education, their opinions varied. The most notable divergence was regarding the preparedness of interns for their role as upper level residents. These diverging opinions on competency of skill set, as well as the shift in resident roles and responsibilities that have accompanied the changes in duty hour standards, have led to a reported disruption in team cohesiveness that may negatively impact the sharing of medical knowledge among these groups. Whether this impact on team dynamics will diminish as all residents are trained under the same duty hour standards, or whether it is an early indicator of a schism that will persist between residents of different training levels is yet to be seen.
Positive changes were also reported after the implementation of the 2011 ACGME duty hour standards. Both decreased intern fatigue and the increased availability of independent study time for PGY-1 residents were highlighted. Such positives were also reported in the literature following the 2003 ACGME duty hour standards [7, 8, 13, 17, 21] . Whether these improvements in resident quality of life result in enhanced patient safety and better clinical outcomes is still being determined and the impact of these changes on resident education remain underexplored. A more recent study assessing sleep patterns among pediatric residents in a control group (every fourth night, 30-hour call) versus an intervention group adhering to the 2011 guidelines suggested that despite being better rested, residents in the intervention arm were often more stressed and reported a poorer educational experience compared to their control group counterparts due to the compression of their workload into a shorter day [22] . Our residents generally reported feeling as though being more rested improved their ability to learn both inside and outside of the hospital; however, the long-term impact of fewer hours in the hospital on educational experience remains unknown. Though the impact of work hour changes on patient safety and clinical outcomes are not yet clear, questions surrounding the impact of these changes on our graduate medical education process need to be explored concomitantly, as poorly trained residents would certainly negatively impact patient outcomes.
Our study has limitations. It was conducted at a single academic medical institution with a small number of residents (n = 34) from only one medical specialty. For these reasons, our results may not be generalizable to other sites or specialties. However, our study is one of the earliest to address the educational impact of the 2011 ACGME duty hour standards in the cognitively oriented field of Internal Medicine. Additionally, though our sample size was small, our study involved residents at all levels of training and utilized focus group methodology to gain a clear understanding of resident perceptions unobtainable through standard survey methodology. Although focus groups were conducted and data was reviewed until a saturation of themes was reached, it is possible that additional themes may have arisen with more focus group discussions. Finally, individuals selfselected to participate in our study and thus may be biased by individuals with strong negative or positive attitudes associated with the implementation of the 2011 ACGME duty hour standards.
More studies are needed to further elucidate the impact of the current duty hour standards on graduate medical education. A decline in residency training quality could negatively impact long term patient safety and clinical outcomes, potentially undermining the gains from work hour changes. The impact of work hour changes on resident education must be more closely observed and the development of methodologies to expand the learning environment and promote extracurricular learning may be important to supplement traditional graduate medical education in the rapidly changing training environment.
